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(57) ABSTRACT

A dust collection device for an electric power tool includes
a main body case that includes an air exhaust port and 1s
attachable to a hammer drill, a dust box provided therein
with a filter, and a tubular sliding portion that has a base end
connected to a connection port provided on the main body
case, that includes a suction port at its front end, and that 1s
slidable 1n a front-rear direction, and includes therein a dust
collection path formed to pass from the suction port through
the filter to the air exhaust port. The connection port 1s
provided on a side surface of the main body case, and
connected to a flexible hose serving as a base end of the
sliding portion, and a side surface of the dust box 1s provided
with an 1nlet port communicating with the connection port.
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DUST COLLECTION DEVICE FOR
ELECTRIC POWER TOOL, ELECTRIC
POWER TOOL, AND DUST COLLECTION
SYSTEM

BACKGROUND

This application claims the benefit of Japanese Patent

Application Numbers 2016-143597, 2016-143598, 2016-
143599, 2016-143600 filed on Jul. 21, 2016, the entirety of

which 1s incorporated by reference.

TECHNICAL FIELD

The present invention relates to a dust collection device
for an electric power tool to be attached to an electric power
tool, such as an electric drill or a hammer drill, to an electric
power tool equipped with the dust collection device for an
clectric power tool, and to a dust collection system including
the electric power tool and the dust collection device for an
clectric power tool.

RELATED ART

An electric power tool, such as an electric drill or a
hammer drill, 1s equipped with a dust collection device that
collects dust produced from material being processed dur-
ing, for example, a drilling operation. A device disclosed 1n
Japanese Patent Application Publication No. 2011-212833
(JP 2011-212833 A) 1s known as such a dust collection
device for an electric power tool. A dust collection attach-
ment (dust collection device) disclosed therein 1s configured
such that an L-shaped casing 1s equipped with a dust box on
its front surface and a sliding portion facing forward 1is
attached to 1ts upper portion. The sliding portion, which has
a suction port at the front end thereot, extends and contracts
in the front-rear direction. A dust collection fan and a motor
are provided 1n a lower rear portion of the casing. Terminals
are provided between a front surface of the electric power
tool, such as the hammer drill, and a rear surface of the
casing. The terminals are electrically coupled to each other
in the state where the electric power tool and the casing are
attached to each other so that power supply for the motor 1s
obtained from the hammer drill as soon as the dust collection
attachment 1s attached.

In the conventional dust collection attachment described
above, an 1nlet port of the dust box 1s open rearward on the
upper side of a filter, and 1s connected to the sliding portion
through a U-shaped duct. As the sliding portion projects
rearward at an upper portion of the casing, the shape of the
housing of the attachable electric power tool 1s limited.
Further, the dust suctioned from the inlet port of the dust box
1s directly accumulated 1n an upper portion of the filter.
Consequently, the filter 1s likely to be clogged.

Thus, an object of the present invention 1s to provide a
dust collection device for an electric power tool, an electric
power tool, and a dust collection system in which the sliding
portion does not become an obstacle, and the filter 1s hardly
clogged.

SUMMARY

To achieve the object described above, according to a first
aspect ol the present invention, a dust collection device for
an electric power tool includes a main body case, a dust box
in which a filter 1s provided, and a tubular sliding portion.
The main body case includes an air exhaust port and 1is
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2

attachable to an electric power tool. The tubular sliding
portion slidable 1n a front-rear direction has a base end to
which a connection port provided on the main body case 1s
connected, and further has a suction port at its front end. A
dust collection path 1s formed 1n the dust collection device
to extend from the suction port through the filter to the air
exhaust port. The connection port 1s provided on a side
surface of the main body case, and connected to the base end
of the sliding portion. The side surface of the dust box 1is
provided with an inlet port communicating with the con-
nection port.

The connection port 1s preferably disposed on an upper
half side 1n a central portion 1n the front-rear direction of the
dust box.

The shiding portion 1s preferably disposed 1n a position
oflset 1n the right-left direction toward the side surface of the
main body case provided with the connection port, and a
hose serving as a base end 1s preferably connected to the
connection port.

A light-emitting member configured to emit light forward
1s preferably provided on a front surface of the main body
case.

The light-emitting member 1s preferably disposed at a
center 1n the right-left direction of the front surface of the
main body case.

The hose 1s preferably connected to the connection port
from a direction intersecting with the connection port.

The connection port preterably opens rearward, and the
hose 1s preferably connected to the connection port from
behind.

The connection port i1s preferably provided with an
L-shaped tubular elbow that opens rearward, and the hose 1s
preferably connected to the connection port from behind
through the elbow.

A predetermined distance is preferably set between the
inlet port and the filter in the dust box, and a wall 1s
preferably provided to a side surface of the filter, which
faces the inlet port.

An O-ring 1s preferably disposed between the connection
port and the inlet port.

An accommodating recess configured to accommodate
the dust box 1s preferably formed on the main body case so
as to open forward, and the dust box 1s preferably attachable
to and detachable from the accommodating recess at the
front.

A motor and a dust collection fan are preferably accom-
modated 1n the main body case, and the main body case 1s
preferably provided therein with a partitioning portion par-
tittoning a flow path of an air flow passing through an
accommodating chamber for the motor from wiring in the
main body case to mhibit contact between the air flow and
the wiring.

The main body case i1s preferably formed by assembling
a pair of right and left half-split cases, and the partitioning
portion 1s preferably formed by butting ribs provided in an
erect manner on respective inner surfaces of the half-split
cases to each other.

To achieve the object described above, according to a
second aspect of the present invention, an electric power tool
includes the dust collection device for an electric power tool
according to the first aspect attached to the electric power
tool.

To achieve the object described above, according to a
third aspect of the present invention, a dust collection system
includes an electric power tool and the dust collection device
for an electric power tool according to the first aspect of the
present mvention. In the system, the electric power tool 1s
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provided, on an outer surface of a housing, with a guide
groove for attaching the dust collection device. In the
housing, an electric power tool side terminal exposed
through a plug-in port and a shutter member are disposed.
The shutter member 1s configured to close the plug-in port
when the dust collection device for an electric power tool 1s
not attached. The dust collection device for an electric power
tool according to the first aspect of the present mmvention
includes the main body case 1 which a rail portion and a
dust collection side terminal are provided. The rail portion 1s
attached to the housing by fitting with the guide groove. The
dust collection side terminal 1s electrically coupled to the
clectric power tool side terminal by being nserted from the
plug-in port when the dust collection device 1s attached to
the housing.

The shutter member 1s provided with a coupling portion
configured to project into the guide groove 1 a close
position of the plug-in port. The rail portion 1s configured to
engage with the coupling portion and to move the shutter
member to an open position of the plug-1n port when the rail
portion of the main body case fits with the guide groove of

the housing.

According to the present invention, the base end of the
sliding portion 1s provided on the side surface of the dust
box, and the inlet port of the dust box 1s provided on the
connection port side. Thus, the sliding portion does not
become an obstacle by projecting rearward, and the shape of
the housing of the electric power tool 1s less likely to be
limited. Since the dust 1s suctioned from the side surface of
the dust box, the filter 1s less likely to be clogged.

When the connection port 1s disposed on the upper half
side 1n the central portion 1n the front-rear direction of the
dust box, the dust 1s hardly stuck even 11 the connection port
1s provided at the side surface.

When the sliding portion 1s disposed 1n the position oilset
toward the side surface on the connection port side, the
sliding portion that has moved back does not interfere with
the electric power tool, so that the slide stroke can be set to
a large value.

When the hose 1s connected from the direction intersect-
ing with the connection port, the amount of projection can
be reduced even i1f the shiding portion 1s oflset i the
right-left direction.

When the connection port opens rearward, and the hose 1s
connected from behind, the sliding portion that slides for-
ward and rearward can be connected to the connection port
without difliculty.

When the predetermined distance 1s set between the nlet
port and the filter of the dust box, and the wall 1s provided
to the side surface of the filter, the dust having entered
through the inlet port does not come 1nto direct contact with
the side surface of the filter. Thus, the side surface of the
filter facing the inlet port 1s prevented from being clogged.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a perspective view from the front of a dust
collection system.

FIG. 2 1s a central vertical sectional view of the dust
collection system.

FIG. 3 1s an A-A line enlarged sectional view of a main
body housing alone 1n FIG. 2.

FIG. 4 1s a perspective view from a front upper side of a
dust collection device for an electric power tool.

FIG. 5 1s a perspective view from a front lower side of the
dust collection device for an electric power tool.
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FIG. 6 1s a front view of the dust collection device for an
clectric power tool.

FIG. 7 1s a B-B line sectional view of FIG. 6.

FIG. 8 1s a C-C line sectional view of FIG. 7.

FIG. 9 1s a D-D line sectional view of FIG. 7.

FIG. 10 1s an E-E line sectional view of FIG. 8.

FIG. 11 1s a perspective view 1illustrating an attaching
operation of a dust box to a main body case.

FIG. 12 1s a perspective view 1llustrating the attaching
operation of the dust box to the main body case.

FIG. 13 1s a side explanatory view 1llustrating an attaching,
operation of the dust collection device for an electric power
tool to a hammer drll.

FIG. 14 1s a side explanatory view of the dust collection
system 1n which a shielding plate 1s provided at a female
connector of the hammer drll (the dust collection device for
an electric power tool 1s being attached).

FIG. 15 1s a side explanatory view of the dust collection
system 1n which the shielding plate 1s provided at the female
connector of the hammer drill (the dust collection device for
an electric power tool has been attached).

—1_
1 =1 ;

DETAILED DESCRIPTION

The following describes an embodiment of the present
imvention based on the drawings. FIG. 1 1s a perspective
view from the front, FIG. 2 1s a central vertical sectional
view, and FIG. 3 1s an A-A line enlarged sectional view of
a main body housing alone, each illustrating an example of
a dust collection system S in which a dust collection device
for an electric power tool (hereinaiter, simply called a “dust
collection device”) 1s attached to a hammer drill serving as
an electric power tool.

Description of Hammer Drill

A hammer drill 1 1s configured such that a tapered
cylindrical front housing 5 accommodating a tool holder 6
and a rotatable intermediate shaft 7 1s provided so as to
project forward at a front upper portion of a main body
housing 2. The main body housing 2 1s formed by screwing
together left and right hali-split housings 2a and 25. The
front housing S accommodates a brushless motor 3, for
example. A handle 8 accommodating a switch 9 provided
with a trigger 10 1s disposed at a rear upper portion of the
main body housing 2. A battery pack 11 1s slidingly attached
to a rear lower portion of the main body housing 2 from the
rear and serves as a power source. An electric power tool
side controller 12 1s accommodated above the battery pack
11.

The brushless motor 3 1s accommodated 1n the main body
housing 2 1n a tilted attitude with a rotating shait 4 directed
upward and obliquely rearward. A first gear 13, which 1s
provided at a distal end of the rotating shait 4, projects nto
the front housing 5 and meshes with a second gear 14
provided on the intermediate shaft 7. A centrifugal fan 15,
which 1s fixed to the rotating shait 4, rotates to suction
external air from electric power tool side air intake ports 16
formed in the right and left side surfaces of the main body
housing 2 below the brushless motor 3. The air 1s exhausted
from electric power tool side air exhaust ports 17 (FIG. 13)
formed in the right and left side surfaces of the main body
housing 2 outside the centrifugal fan 15, whereby an air flow
1s generated to cool the brushless motor 3.

The intermediate shait 7 1s provided with a rotatable boss
sleeve 18, a clutch 19, and a third gear 20 1n front of the
second gear 14. The boss sleeve 18 1s formed separately
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from the intermediate shait 7. The clutch 19 rotates 1n an
integrated manner with the intermediate shait 7 and 1s
slidable forward and rearward. The third gear 20 1s slidable
forward and rearward to be disengaged from the intermedi-
ate shaft 7 1n a forward-moved position and engaged with
the intermediate shaft 7 to rotate 1mn an integrated manner
therewith 1n a rearward-moved position. The clutch 19
moves forward and rearward in conjunction with the tool
holder 6 via a locking plate 21 provided on the tool holder
6, and engages with the boss sleeve 18 in the rearward
sliding position.

The front housing 3 holds therein an inner housing 22 that
supports the rear ends of the tool holder 6 and the interme-
diate shatt 7. The tool holder 6 1s urged by a coil spring 23
provided between the tool holder 6 and the inner housing 22
s0 as to project toward the forward-moved position. A fourth
gear 24 engaging with the third gear 20 of the intermediate
shaft 7 1s provided on the outer circumierence of the tool
holder 6. A piston cylinder 25 1s arranged inside the tool
holder 6 so as to be movable forward and rearward. The rear
end of the piston cylinder 25 i1s connected to an arm 26
provided on the boss sleeve 18. A striker 28 1s accommo-
dated 1n the piston cylinder 25 so as to be capable of
reciprocating forward and rearward with an air chamber 27
interposed therebetween. An 1mpact bolt 29 1s accommo-
dated in front of the striker 28, and 1s abuttable on the rear
end of a bit (not i1llustrated) inserted 1n the front end of the
tool holder 6. An operation sleeve 30 for attaching and
detaching the bit 1s provided at the front end of the tool
holder 6. A side handle 31 1s provided at the front end of the
front housing 5 behind the operation sleeve 30.

A lett side surface of the front housing 3 1s provided with
a mode switching lever 32. The mode switching lever 32 i1s
rotated to select a drill mode, a hammer drill mode, or a
hammer mode. In the drill mode, the tool holder 6 1is
restricted from moving rearward to maintain the clutch 19 in
the forward-moved position apart from the boss sleeve 18,
and the third gear 20 1s connected to the intermediate shatt
7. In the hammer drill mode, the tool holder 6 1s not
restricted from moving rearward so as to be movable to the
rearward-moved position together with the clutch 19, and
the clutch 19 that has moved engages with the boss sleeve
18. In the hammer mode, the tool holder 6 1s not restricted
from moving rearward so as to be movable to the rearward-
moved position together with the clutch 19, and the third
gear 20 moves forward so as not to transmit the rotation of
the intermediate shait 7. That 1s, 1n the drill mode, only the
tool holder 6 1s rotated by drive of the brushless motor 3. In
the hammer drill mode, the boss sleeve 18, 1n addition to the
tool holder 6, 1s rotated and reciprocates the piston cylinder
25, and the striker 28 strikes the impact bolt 29. In the
hammer mode, only the boss sleeve 18 rotates, and the
impact bolt 29 1s struck.

A front lower portion of the main body housing 2 1n front
of a battery pack 11 serves as a connecting portion 33 to
which a dust collection device 50 1s connected. The con-
necting portion 33 includes a female connector 34 that 1s
provided with three female terminals 35 for power supply
and for communication arranged in the right-left direction
and that has an opening facing downward. A quadrangular
plug-n port 36 1s formed 1n an opening manner in a lower
surface of the connecting portion 33 below the female
connector 34. As 1illustrated i FIG. 3, a support pin 37 1s
connected 1 an integrated manner to an upper left side
surface of the female connector 34. A tubular portion 38
coaxial with the support pin 37 1s formed on an upper right
side surface of the female connector 34.
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The support pin 37 1s rotatably supported by a receiving
recess 39 formed on an inner surface of the half-split

housing 2a. A boss 40 provided so as to project from the
half-split housing 24 1s mnserted 1n the tubular portion 38.
The female connector 34 1s swingable about the support pin
3’7 and the boss 40 between a downward position where the
opening 1s located directly above the plug-in port 36 and a
tilted position where the opening 1s tilted so as to be
separated rearward from the plug-in port 36 so that the
female connector 34 abuts on a stopper 41 1n the connecting
portion 33. A torsion spring 42 1s wound about the support
pin 37 with one end locked on the mnner surface of the
half-split housing 2a and the other end locked at the female
connector 34, and urges the female connector 34 toward the
tilted position.

The lower end of the female connector 34 1s provided with
a shutter member 43 1n an integrated manner. In a closing
position, the shutter member 43 1s located directly above the
plug-1n port 36 to close the plug-in port 36 from inside when
the female connector 34 1s 1n the tilted position. In an open
position, the shutter member 43 retreats from directly above
the plug-in port 36 when the female connector 34 is in the
downward position. A pair of guide grooves 44, 44 are
provided to extend in the upper-lower direction on the right
and left side surfaces of the connecting portion 33 in front
of the support pin 37. A through-hole 45 1s formed 1n a
rear-side inner surface of the left-side gmde groove 44.
When the female connector 34 is in the tilted position (when
the shutter member 43 1s 1n the closing position), a coupling
piece 46, which 1s provided so as to radially protrude from
the support pin 37, projects from the through-hole 45.
Furthermore, a locking recess 47 open downward 1s formed
behind the plug-in port 36, and an engaging pawl 48 1s
provided facing forward at the lower end on a rear-side inner
surface of the locking recess 47. A leal spring 49 having a
U-shape 1n the side view 1s accommodated in a manner
winding around a screw boss from below behind the engag-
ing pawl 48. The rear end of the leal spring 49 protrudes
from a rear surface of the connecting portion 33. The leaf
spring 49 clastically presses a front surface of the battery
pack 11 having been attached so as to prevent 1t from rattling
in the attached state.

Description of Dust Collection Device

As 1llustrated 1n FIGS. 4 to 7, the dust collection device
50 includes a main body case 51, a dust box 32, and a tubular
sliding portion 33. The main body case 31 formed by
screwing together left and right half-split cases 31a and 515
1s attached to the hammer dnll 1. The dust box 52 1is
detachably attached to the main body case 51 and accumu-
lates the dust. The tubular shiding portion 53, which 1is
connected into the main body case 51, guides the dust
suctioned from a processed position nto the dust box 52.
First, the main body case 51 having a box shape includes a
front plate portion 54, a rear plate portion 35, an upper plate
portion 56, a lower plate portion 57, and right and left side
plate portions 58, 58. A lower portion of the main body case
51 has an accommodating recess 59 that 1s formed so as to
be recessed rearward except the side plate portions 58, 58 to
accommodate the dust box 52. The lower portion of the main
body case 51 also includes a connecting projection 60 that
1s formed so as to project rearward together with the side
plate portions 58, 58 and that 1s connected to the connecting
portion 33 of the hammer dnll 1.

The accommodating recess 39 1s a space surrounded by a
partition plate 61, a bottom plate 62, and the right and left
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side plate portions 38, 58. The partition plate 61 bends
rearward from the lower end of the front plate portion 54 and
partitions the interior of the main body case 51 from the
accommodating recess 59 to form an accommodating cham-
ber 61a for a direct-current (DC) motor 88 on the upper side.
The bottom plate 62 bends downward from the rear end of
the partition plate 61 and connects to the lower plate portion
57. A recess 63 having a dust collection side air intake port
64 at the center 1s formed 1n the partition plate 61. A resin
ring 65 and a resin upper ring 66 are coaxially held 1n the
recess 63 below the dust collection side air intake port 64.
The upper ring 66 projecting below the lower surface of the
partition plate 61 has a center hole to be covered with a mesh
67 1n a tensioned state.

As 1llustrated 1 FIG. 8, the leit side of the side plate

portions 58 1s provided with a connection port 68 including
a ring-like raised portion 69 around the circumierence on the
outer surface side thereof. A lateral-side ring 70 made of a
resin 1s attached from inside 1n a fitting manner to the
connection port 68. An undercut portion 71 whose lower end
projects below the partition plate 61 1s provided 1n a recessed
manner 1n the center of the front plate portion 54 at the front
end of the partition plate 61. The lower plate portion 57
projects forward over the bottom plate 62. A support shait 72
using a screw boss 1s formed 1n the right-left direction at the
front end of the lower plate portion 57.

A fitting recess 73 fittable with the connecting portion 33
of the hammer drill 1 1s formed between the right and left
side plate portions 38, 538 above the connecting projection
60. The upper surface of the connecting projection 60, which
serves as the bottom of the fitting recess 73, 1s provided with
a male connector 74 projecting upward. The male connector
74 includes three male terminals 73 arranged 1n the right-lett
direction corresponding to the female terminals 35 of the
hammer drill 1. The connecting projection 60 1s provided
therein with a hook plate 76. The hook plate 76 has a lower
end that 1s supported by a shaft 77 extending in the right-lett
direction so as to be rotatable forward and rearward. The
hook plate 76 1s provided at the upper end with a rearward
hook portion 78 projecting into the fitting recess 73 through
a through-hole 79 formed in the rear plate portion 35. The
hook plate 76 1s swingable forward and rearward by an
amount of the front-rear width of the through-hole 79. The
hook plate 76 1s urged toward a rearward swing position in
a way that a release button 80 1s pressed rearward by a coil
spring 82 provided in the connecting projection 60. The
release button 80 1s positioned above the shaft 77 and
exposed from a window 81 provided in the rear plate portion
55. A cover portion 83 covers the through-hole 79. A leaf
spring 84 curving upward 1s held behind the hook plate 76.

Upward rail portions 83, 85 facing each other are formed
on the mner surfaces of the right and leit side plate portions
58, 58 1n front of the male connector 74. The rail portions 85,
835 are provided 1n positions that fit with the guide grooves
44, 44 1n the state where the connecting portion 33 1is
connected. The gmde grooves 44, 44 are provided on the
side surfaces of the connecting portion 33 of the hammer
drill 1. Furthermore, a recessed surface portion 86 matching
a lower surface shape of the front housing 5 of the hammer
drill 1 1s formed on the upper surface of the upper plate
portion 56. The front end of the recessed surface portion 86
1s provided with an abutting piece 87 projecting upward. The
an abutting piece 87 abuts on a front end surface 3a of the
front housing 5 1n the state where the front housing 5 1is
placed on the recessed surface portion 86, the front end
surface 5a extending 1n the upper-lower direction.
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As 1llustrated in FIG. 8, at the center in the right-left
direction in the main body case 31 above the partition plate
61, the DC motor 88 1s accommodated 1n a forward-facing
attitude with an output shaft 89 directed forward by a pair of
upper and lower holding ribs 90, 90. The upper and lower
holding ribs 90, 90 are provided in a mutually facing manner
so as to project from the inner surfaces of the left and rnight

half-split cases 51a and 5156 via rubber pins 91, 91 held at
the distal ends of the holding ribs 90, 90. A dust collection
fan 92 serving as a centrifugal fan is fixed to the output shaft
89. A plurality of dust collection side air exhaust ports 93, 93
are formed 1n the right side plate portion 38 outside the dust
collection fan 92. A batile plate 94 1s provided between the
DC motor 88 and the dust collection fan 92, and guides air
from the central side to the outer circumierential side. A
circular rib 95 1s provided 1n a projecting manner 1n the front
plate portion 54, and holds a bearing 96 for the output shaft
89.

A light-emitting diode (LED) 97 1s provided at the center
in the nght-left direction of the front plate portion 54 above
the circular rib 95. As 1illustrated in FIGS. 6 and 7, the LED
97 1s mounted on a substrate 98, and accommodated facing
torward together with the substrate 98 in a holding tube 99
provided so as to project obliquely upward from the front
plate portion 54. A lens 100 1s provided at the front end of
the holding tube 99 1n front of the LED 97 so as to be
capable of emitting light of the LED 97 obliquely 1n a front
upper direction.

Furthermore, a dust collection side controller 101 1s
vertically accommodated 1n the accommodating chamber
61a so as to extend 1n the right-left direction behind the DC
motor 88. Lead wires 75a from the male terminals 75, lead
wires 88a, 88a from positive and negative terminals of the
DC motor 88, and lead wires 98a from the substrate 98 are
connected to the dust collection side controller 101. A square
U-shaped inner rib 102 1s provided 1n an erect manner 1n the
lett half-split case 51a. The mnner rib 102 1s designed to rise
from the partition plate 61 at a predetermined distance inside
the front plate portion 54, extend upward along the front
plate portion 34 except at the circular rib 95, then extend
rearward along the upper plate portion 56 at a predetermined
distance inside the upper plate portion 56, extend downward
in front of the dust collection side controller 101 through the
rear end of the DC motor 88, and connect to the partition
plate 61. As illustrated 1n FIGS. 8 and 9, a semicircular
cutout 103 1s formed on the mmner rib 102 1 a position
through which the DC motor 88 passes.

As 1illustrated in FIG. 13, a {front vertical rib 104 1s
provided 1n an erect manner 1 a position n the right
half-split case 515 facing the front side of the inner rib 102.
The front vertical rib 104 1s designed to rise from the
partition plate 61 at a predetermined distance inside the front
plate portion 54, extend upward along the front plate portion
54 except at the circular rib 95, and connect to the upper
plate portion 56. A rear vertical rib 105 1s provided in an
erect manner 1n a position facing the rear side of the inner
rib 102. The rear vertical rib 105 1s designed to rise from the
partition plate 61, and connect to the upper plate portion 56
through the rear end of the DC motor 88. A semicircular
cutout 106 1s also formed on the rear vertical rib 105 1n a
position through which the DC motor 88 passes.

The mner rib 102, the front vertical rib 104, and the rear
vertical rib 105 define an air intake chamber 107 that
encloses the DC motor 88 and the dust collection fan 92 1n
front of the dust collection side controller 101 1n the accom-
modating chamber 61a. The DC motor 88 1s fitted 1n the
cutouts 103 and 106 provided on the mner rib 102 and the
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rear vertical rib 105. In the fitting, only the rear end of the
DC motor 88 having terminals projects rearward of the air
intake chamber 107, and the lead wires 88a, 88a are directly
connected to the dust collection side controller 101. The lead
wires 98a of the substrate 98, which are routed along the
inner rib 102 outside the air intake chamber 107 i1n the
half-split case 51a, are connected to the dust collection side
controller 101. The lead wires 75a of the male terminals 75,
which are routed upward through a space between the rear
plate portion 55 and the bottom plate 62, are connected to the
dust collection side controller 101.

As 1llustrated 1n FIGS. 8 to 10, the sliding portion 53
includes an outer pipe 109, an inner pipe 110, a nozzle pipe
111, and a flexible hose 112. The outer pipe 109 1s held so
as to be slidable 1n the front-rear direction by a tubular
holder 108 provided 1n a projecting manner at a left upper
portion of the main body case 51. The i1nner pipe 110 1s
loosely serted from front into the outer pipe 109 coaxially
therewith. The nozzle pipe 111 1s connected at a right angle
to the front end of the mnner pipe 110. The flexible hose 112
1s connected between the mner pipe 110 and the main body
case 51. The left side plate portion 58 of the main body case
51 1s provided with an L-shaped tubular elbow 113 below
the holder 108. The elbow 113 openming rearward commu-
nicates with the connection port 68. The flexible hose 112 1s
connected to the mner pipe 110 from behind at the upper end
thereof, and connected to the elbow 113 {from behind
through a joint 114 at the lower end thereof.

As 1llustrated 1n FIG. 7, a side surface of the outer pipe
109, which faces the main body case 51, 1s provided with a
plurality of projections 115 arranged at even intervals in
parallel with the axial direction. As 1llustrated 1n FIG. 8, the
main body case 51 1s provided therein with an L-shaped
locking member 116 including an upward piece 117 and a
sideward piece 119. The upward piece 117 has a locking
tooth 118 lockable to any of the projections 115 at the upper
end thereof. The sideward piece 119 projects outward below
the holder 108 and 1s exposed from a lower window 120 of
the main body case 51. The locking member 116 1s sup-
ported at a connecting portion between the upward piece 117
and the sideward piece 119 by a connection shaft 121 so as
to be swingable rnightward and leftward. The connection
shaft 121 extends in the front-rear direction and 1s supported
below the holder 108. The locking member 116 1s urged
toward a locking position where the locking tooth 118 1s
locked to the projection 115 by a coil spring 122. The coil
spring 122 1s provided between the locking tooth 118 and a
receiving portion 123 that 1s positioned on the right side
thereol and provided in the main body case 51.

In the locking position, when the sideward piece 119 1s
operated upward to be pushed in, the locking member 116 1s
rotated to separate the locking tooth 118 from the projection
115. Accordingly, the outer pipe 109 1s allowed to slide 1n
the front-rear direction within a range between a position
where a front stopper 124 abuts on the front end of the holder
108 and a position where a rear stopper 125 abuts on the rear
end of the holder 108. The front stopper 124 1s provided on
the outer circumierence at the front end of the outer pipe
109. The rear stopper 125 1s inserted to be attached to the
rear end of the outer pipe 109. After the sideward piece 119
1s released from the push-in state in any sliding position, the
locking tooth 118 of the upward piece 117 that 1s returned to
the locking position 1s locked to any of the projections 115,
so that the sliding of the outer pipe 109 1s locked.

A thick-walled portion 126 1s formed on the front end side
of the outer pipe 109. The thick-walled portion 126 has an
inside diameter smaller than that of the rear side of the outer
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pipe 109, the inside diameter being the width across flats of
a fitting hole 127. The inner pipe 110 passes through the
thick-walled portion 126 so as to be slidable 1n the front-rear
direction while being restricted i1n rotation by having an
outer shape fitting with the fitting hole 127. The inner pipe
110 1s provided with a ring-shaped stopper 128 on the outer
circumierence at the rear end thereof. The mner pipe 110 1s
sheathed with a coil spring 129 between the ring-shaped
stopper 128 and the rear stopper 125 provided at the outer
pipe 109. As a result, the inner pipe 110 1s urged so as to
project toward a forward-moved position where the stopper
128 abuts on the thick-walled portion 126 of the outer pipe
109 1n the normal state.

The nozzle pipe 111 1s provided with a tubular suction
port 130 opening 1n the front-rear direction at the upper end
thereof. The nozzle pipe 111 1s obliquely connected to the
inner pipe 110 so that the suction port 130 1s located at the
center 1n the right-left direction of the main body case 51 on
the front upper side thereot. The suction port 130 1s provided
with a ring-shaped rubber seal 131 at the front opening
thereof, and with a rubber cap 132, which has a through-hole
133 for the bat, at the rear opening thereof. The flexible hose
112 1s connected to the rear end of the mner pipe 110 1n the
outer pipe 109, extends out rearward, then makes a U-turn
to extend forward, and 1s connected from behind to the
rearward opening of the elbow 113 through the joint 114.
The elbow 113 1s attached 1n a fitting manner to the raised
portion 69 of the connection port 68 formed on one of the
side plate portion 58 of the main body case 51. An O-ring
134 1s interposed between the elbow 113 and the lateral-side
ring 70. As 1llustrated in FIG. 10, the connection port 68 1s
located on the upper half side 1n the central portion in the
front-rear direction of the dust box 52.

The dust box 52 includes a quadrangular box-like main
box 135 that opens at the upper surface and the rear surface,
the upper surface being closed with a cap 136. A circular
projection 137 having an outlet port 138 at the center 1s
tformed on the upper surface of the cap 136. Thin-walled
portions 139, 139, which are fitted with the right and left side
plate portions 58, 58 of the main body case 51, are formed
on the rear side on the right and left side surfaces of the main
box 135. The left thin-walled portion 139 1s pierced with an

inlet port 140 corresponding to the connection port 68. The
rear surface of the main box 135 1s closed with a lid 141 that
1s hinged at the lower end thereof. The upper end of the lid
141 1s provided with a pair of right and left locking pieces
142, 142 that are elastically locked to the upper surface of
the cap 136. Thus, the lid 141 can be opened and closed by
engagement and disengagement of the locking pieces 142,
142.

Furthermore, as illustrated 1n FIGS. 11 and 12, the upper
surface of the cap 136 1s provided with an operation piece
143 1n front of the circular projection 137. The operation
piece 143 has a bifurcated rear end held on the cap 136, and
a front end serving as a finger-operated tab 144 projecting
forward above the cap 136. The upper surface of the
finger-operated tab 144 1s provided with a locking projection
145 facing upward 1n a projecting manner. The locking
projection 145 1s locked from 1nside to the lower end of the
undercut portion 71 of the dust collection device 50 while
the dust box 52 1s accommodated in the accommodating
recess 39. A groove 146, which extends in the right-left
direction on the rear side of the lower surface of the main
box 135, fits with the support shatt 72 of the main body case
51 while the dust box 52 1s accommodated 1n the accom-
modating recess 39.
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A filter 147 made of paper 1s provided in the main box
135. As 1llustrated 1n FIGS. 8 and 9, the paper 1s folded 1n

the night-left direction whose upper end 1s bonded to a
quadrangular frame 148. Walls 149, 149 are provided on the
right and lett sides of the frame 148 to interpose the filter 147
between the right and left sides thereof. Both the front and
rear ends of each of the walls 149 are bent mnward so as to
surround the corners of the filter 147. The walls 149 and the
frame 148 of the filter 147 are locked from above to
receiving step portions 150 provided in the vicinity of the

upper surface opening of the main box 135, so that the cap
136 1s attached to the main box 135. As a result, the filter 147
and the walls 149 are placed 1n a hanging state 1n the main
box 135. In this state, the left wall 149 faces the inlet port
140 at a location apart therefrom, and the right wall 149 and
the front and rear surfaces of the filter 147 are also located
apart from the mner surface of the main box 1335 and the
mner surface of the lid 141. Thus, a tubular space 1is
continuously formed around the filter 147. The space below
the filter 147 serves as a dust collection chamber D.

To attach the dust box 52 to the main body case 51, the
dust box 52 1s mserted from below the accommodating
recess 59 of the main body case 51 such that the dust box 52
1s placed 1n a tilted attitude 1n which the lid 141 1s located
on the rear side and the hinge 1s located on the upper side,
as 1llustrated 1n FIG. 11. The groove 146 1s fitted with the
support shait 72, as 1llustrated in FIG. 12. Then, 1n that state,
the dust box 52 1s rotated about the support shait 72 and
pushed 1nto the accommodating recess 39 while the front
side of the dust box 52 1s lifted up. As a result, the locking
projection 145 provided at the finger-operated tab 144 of the
operation piece 143 1s locked to the lower end of the
undercut portion 71 of the main body case 51, and the
attachment 1s completed. In this attached state, the circular
projection 137 provided on the upper surface of the cap 136
abuts on the upper ring 66 of the partition plate 61 of the
main body case 51, so that the outlet port 138 communicates
with the dust collection side air intake port 64. At the same
time, the let port 140 provided on the side surface abuts on
the lateral-side ring 70 of the side plate portion 58 of the
main body case 51 to communicate with the connection port
68.

With this configuration, a dust collection path 1s formed in
the dust collection device 50 as follows. First, the air
suctioned from the suction port 130 of the nozzle pipe 111
passes through the tlexible hose 112 via the mner pipe 110,
and reaches the nside of the dust box 52 from the connec-
tion port 68 and the inlet port 140 through the elbow 113.
After passing through the filter 147, the air enters the air
intake chamber 107 from the outlet port 138 and the dust
collection side air intake port 64, and 1s exhausted from the
dust collection side air exhaust ports 93.

When the dust box 52 1s detached from the main case 51,
in a sequence opposite to that of the procedure described
above. The finger-operated tab 144 of the operation piece
143 1s pushed down so that the locking projection 145 1s
unlocked from the lower end of the undercut portion 71 of
the main body case 51. Accordingly, in that state, 1t 1s only
necessary to rotate the dust box 52 about the support shaft
72 by pushing down the front side of the dust box 32, to
disengage the groove 146 from the support shait 72, and to
take out the dust box 52 forward.

Attachment of Dust Collection Device to Hammer
Drill

In the case of the hammer drill 1 and the dust collection
device 50 configured as described above. The dust collection
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device 50 equipped with the dust box 52 1s attached to the
hammer drnll 1. As illustrated 1n FIG. 13, the connecting

portion 33 of the hammer drill 1 1s placed 1 a state of
abutting on the rear plate portion 55 1n the fitting recess 73
of the main body case 51. In this state, the main body case
51 1s slid upward (or the hammer drill 1 1s slid downward),
and thus the rail portions 85, 85 provided inside the side
plate portions 58, 58 are relatively inserted into the guide
grooves 44, 44 provided on the right and left sides of the
connecting portion 33, as described above. As the left rail
portion 85 abuts on and pushes up the coupling piece 46, the
female connector 34 1s rotated via the support pin 37 to the
downward position, and the shutter member 43 retreats from
the plug-in port 36 to the open position. Then, the male
connector 74 of the main body case 51 enters the female
connector 34 through the opening thereof, and the male
terminals 75 are electrically coupled to the female terminals
35.

Along with the entrance of the male connector 74, the
hook plate 76 located behind also enters the locking recess
4’7, and locks the hook portion 78 to the engaging pawl 48
so that the connecting projection 60 i1s connected to the
connecting portion 33, as illustrated 1n FIG. 2. At this time,
the leaf spring 84 of the connecting projection 60 elastically
presses the lower surface of the connecting portion 33 to
restrain rattling in the upper-lower direction.

The front housing 3 {its with the recessed surface portion
86 on the upper surface of the main body case 51. The
abutting piece 87 abuts on the front surface of the front
housing 5, thus restraining the rattling in the front-rear
direction. In this attached state, the sliding portion 53 is
located on the left side of the main body housing 2 of the
hammer drill 1, the suction port 130 of the nozzle pipe 111
1s located i front of the operation sleeve 30, and the
attached b1t 1s located coaxially with the center of the suction
port 130.

The sliding position of the outer pipe 109 1n the holder
108 1s adjusted so that the distal end of the bit 1s located at
the suction port 130 that 1s urged 1n a projecting manner
together with the mner pipe 110. Then, the suction port 130
1s brought into contact with a surface to be processed.
Subsequently, the trigger 10 of the hammer drill 1 1s pushed
to turn the switch 9 on, and the brushless motor 3 1s driven
to rotate the rotating shait 4. At this time, 1f the dnll mode
or the hammer drill mode 1s selected by the mode switching
lever 32, the bit rotates to drill into the surface to be
processed. As the drilling progresses, the bit penetrates the
suction port 130, and the inner pipe 110 relatively moves
back from the outer pipe 109 together with the flexible hose
112 against the urging of the coil spring 129. However, since
the 1nner pipe 110 and the flexible hose 112 are held 1n the
penetrating state by the holder 108 disposed on the left side
of the hammer drill 1, the inner pipe 110 and the flexible
hose 112 that have moved back do not interfere with the
hammer drill 1, and can slide without any problem on the left

side of the hammer drill 1.

[1lumination and Dust Collecting Operation

Along with the ON-operation of the trigger 10, power
supply and drive commands are 1ssued to the dust collection
side controller 101 that 1s electrically coupled to the electric
power tool side controller 12 through the female terminals
35 and the male terminals 75. As a result, the dust collection
side controller 101 supplies a current to the substrate 98 to
light up the LED 97, and also supplies a current to the DC
motor 88. The lighting up of LED 97 causes light to be
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emitted toward the front of the suction port 130 through the
lens 100, so that the part to be processed 1s illuminated. In

this case, since the LED 97 1s provided at the center in the
right-left direction of the main body case 51, the illumina-
tion can be appropnately performed from a position directly
facing the part to be processed.

When the dust collection fan 92 1s rotated together with
the output shaft 89 by the driving of the DC motor 88, a
suction force 1s generated 1n the suction port 130 of the dust
collection device 50. Accordingly, the air carrying the dust
produced during the processing is suctioned from the suction
port 130. The suctioned air passes through the dust collec-
tion path described above, that is, passes through the filter
147 and the air intake chamber 107 and 1s exhausted from
the dust collection side air exhaust ports 93, whereby the
dust 1s captured by the filter 147 and accumulated in the dust
collection chamber D of the main box 135. At this time, the
clearance 1s formed on the front, rear, right, and left sides of
the filter 147 1n the main box 135 as described above, so that
the dust entering the filter 147 from any direction 1s less
likely to cause clogging. Further, the air having passed
through the filter 147 flows into the air intake chamber 107,
and cools the DC motor 88. The lead wires 88a of the DC
motor 88 and the lead wires 98a of the substrate 98 are
positioned 1n an area partitioned by the inner rib 102 and the
front and rear vertical ribs 104 and 105, and wired outside
the air intake chamber 107. As a result, the air flow does not
come 1nto contact with the lead wires 88a and 98a.

When the trigger 10 1s released from the push-in state to
turn the switch 9 ofl, the rotating shait 4 of the brushless
motor 3 stops rotating, and a stop command is 1ssued to the
dust collection side controller 101. The dust collection side
controller 101, however, continues, using a delay circuit, to
supply the power to the DC motor 88 and the LED 97 for a
predetermined time from when the stop command 1s
recetved. As a result, the rotation the dust collection fan 92
allows collection of the dust remaining 1n the mner pipe 110
and the flexible hose 112 into the dust box 52. Further,
afterglow of the LED 97 can be used for illumination for
another operation, such as checking of the next working
position or cleanup.

Detachment of Dust Collection Device and
Discharge of Dust

To detach the dust collection device 50 after the end of the
operation, the release button 80 i1s pushed i1n to swing
torward the hook plate 76 1n order to release the locking
between the hook portion 78 and the engagmg pawl 48. In
that state, the dust collection device 50 1s slid downward, so
that the male connector 74 moves away from the female
connector 34 to be pulled out of the plug-in port 36. At the
same time, the rail portions 85, 83 are pulled out of the guide
grooves 44, 44 to release the pressing force to the coupling
piece 46. Accordingly, the female connector 34 returns to the
rearward tilted position, and the shutter member 43 closes
the plug-in port 36. As a result, the dust collection device 50
can be detached from the hammer drill 1.

To discharge the dust from the dust box 52, the dust box
52 1s detached from the front of the main body case 51 as
described above. Then, the locking pieces 142, 142 of the Iid
141 are disengaged from the upper surface of the cap 136,
and the l1id 141 1s rotated to open the rear surface of the main
box 135. As a result, the dust accumulated in the dust
collection chamber D of the main box 135 can be discharged
from the opening on the rear side. At this time, since the Iid
141 can be easily opened and closed by engagement and
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disengagement of the locking pieces 142, 142, the dust can
be easily discarded. Cleaning and replacement of the filter

147 are enabled by detaching the cap 136 from the main box
135.

Effects of the Invention Related to Light-Emitting
Member

As described above, with the dust collection device 50
and the hammer drill 1 of the embodiment described above,
the sliding portion 53 1s disposed 1n a position offset lettward
from the center in the right-left direction of the main body
case 51, and the LED 97 emitting light forward 1s provided
on the front surface of the main body case 51. As a resullt,
the working position and the bit position can be appropri-
ately irradiated before and during the operation regardless of
the sliding portion 53. Particularly 1n this embodiment, since
the LED 97 1s disposed at the center in the right-left
direction of the main body case 51, even the single LED 97
can surely perform the irradiation by directly facing the
working position.

Since the power of the LED 97 1s supplied from the
hammer drill 1, a reasonable configuration 1s obtained in
which the battery pack 11 of the hammer drill 1 1s used as
the power source of the L. JD 97. Furthermore, since the
LED 97 1s turned on and off 1n conjunction with the on/off
operation of the trigger 10 provided on the hammer drill 1,
the 1llumination 1s automatically performed and stopped in
accordance with the use state of the hammer drill 1, whereby
the operability 1s enhanced. Since the LED 97 1s turned ofl
alter the predetermined time has elapsed after the off opera-
tion of the trigger 10, the afterglow of the LED 97 can be
used for the other operation immediately after the use of the
hammer dnll 1.

The position of the LED need not be exactly at the center
in the right-left direction, and may be slightly oflset right or
left. The position in the upper-lower direction 1s also not
limited to that of the embodiment described above, and can
be modified as appropriate. The LED may be arranged such
that its angle 1s adjustable 1n the upper-lower direction and
the right-left direction. Furthermore, more than one LED
may be provided, and, for example, a light emaitter other than
the LED or a laser pointer can be employed as the light-
emitting member. The afterglow function of the light-emat-
ting member can be omitted such that the light-emitting
member 1s turned ofl at the same time as the off operation of
the trigger.

tects of the Invention Related to Connection of
Sliding Portion

[T

As described above, with the dust collection device 50
and the hammer drill 1 of the embodiment described above,
the connection port 68, which 1s provided on the leit side of
the main body case 51, 1s connected to the base end of the
sliding portion 53. The inlet port 140 communicating with
the connection port 68 1s provided on the left side surface of
the dust box 52. As a result, the sliding portion 53 does not
become an obstacle by projecting rearward, and the shape of
the main body housing 2 of the hammer drill 1 1s less likely
to be limited. Since the dust 1s suctioned from the side
surface of the dust box 52, the filter 147 1s hardly clogged.

In particular 1n this case, since the connection port 68 1s
disposed on the upper half side 1n the central portion 1n the
front-rear direction of the dust box 32, the dust 1s hardly
stuck although the connection port 68 1s provided at the side
surface. Since the shiding portion 53 1s disposed 1n the
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position offset toward the lett side surface provided with the
connection port 68 to which the flexible hose 112 serving as

a base end 1s connected, the mner pipe 110 that has moved
back does not interfere with the hammer drill 1, so that the
slide stroke can be set to a large value. Furthermore, since
the flexible hose 112 1s connected to the connection port 68
from a direction intersecting with the connection port 68, the
amount of projection can be reduced although the sliding
portion 53 1s offset leftward.

Since the connection port 68 opening rearward through
the elbow 113 1s connected to the flexible hose 112 from
behind, the sliding portion 53 that slides forward and rear-
ward can be connected to the connection port 68 without
difficulty.

Furthermore, since a predetermined distance 1s set
between the inlet port 140 and the filter 147 1n the dust box
52, and the wall 149 1s provided to the side surface of the
filter 147 facing the inlet port 140. Accordingly, the dust
having entered through the inlet port 140 does not come 1nto
direct contact with the side surface of the filter 147. The side
surface of the filter 147 facing the inlet port 140 1s prevented
from being clogged.

The rnight-left position of the sliding portion may be
reversed from that of the embodiment described above. The
positions of the holder, the connection port, and the inlet port
of the dust box may be changed to the right side surface side,
accordingly. The position of the connection port in the main
body case can also be moved 1n the upper-lower direction
and/or the front-rear direction. The flexible hose 1s not
limited to being connected from behind. The elbow may
open obliquely rearward and downward, or downward, and
the flexible hose may be connected obliquely from behind
and below, or from below.

Eftects of the Invention Related to Protection of
[.ead Wires

As described above, with the dust collection device 50
and the hammer drill 1 of the embodiment described above,
the main body case 51 1s provided therein with the parti-
tioming portions (the inner rib 102, the front vertical rib 104,
and the rear vertical rib 1035). The partitioning portions
inhibit the contact between the air flow and the wiring by
partitioning the flow path of the air flow passing through the
accommodating chamber 61a for the DC motor 88 from the
wiring (the lead wires 75a, 88a, and 98a) 1n the main body
case 31. As a result, a risk of damage to the wiring caused
by the air flow cooling the DC motor 88 can be reduced. In
particular in this case, since the DC motor 88 1s accommo-
dated in the main body case 31 1n the attitude 1n which the
output shaft 89 extends in the front-rear direction, the tlow
path of the air flow can be easily partitioned from the wiring,
in the accommodating chamber 61a.

Since the dust box 52 1s disposed below the main body
case 51, and the DC motor 88 1s accommodated above the
dust box 52, the main body case 51 has a compact shape with
reduced front-rear and upper-lower dimensions. Further-
more, the main body case 51 1s formed by assembling the
pair of left and right half-split cases 51a and 51b. The
partitioning portions are formed by butting the inner rib 10
to the front and rear ribs 104 and 105, the inner rib 102 and
the front and rear ribs 104 and 105 being provided 1n an erect
manner on the iner surfaces of the halif-split cases 51a and
51b, respectively. As a result, a reasonable configuration 1s
obtained 1n which the partitioming portions are formed as the
half-split cases 51a and 515 are assembled. Since the dust
collection side controller 101 1s disposed behind the accom-
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modating chamber 61a for the DC motor 88 in the main
body case 51, the lead wires 88a between the dust collection

side controller 101 and the DC motor 88 can be wired at the
shortest distance.

The 1nner rib and the front and rear vertical ribs may be
provided 1n the half-split cases with the right-left relation
reversed. Instead of using the front and rear vertical ribs on
one of the half-split cases, the inner rib can be provided 1n
cach of the nght and left half-split cases to partition the air
intake chamber. Furthermore, the DC motor 1s not limited to
being accommodated above the dust box, but may be
accommodated behind the dust box as long as the air flow
can be partitioned from the wiring, and may be accommo-
dated 1n the upper-lower direction instead of 1n the front-rear
direction.

Eftects of the Invention Related to Dust Collection
System

As described above, with the dust collection system S of
the embodiment described above, the coupling piece 46,
which 1s integrally provided on the shutter member 43 1n the
hammer drill 1, projects into the guide groove 44 1n the close
position of the plug-in port 36. When the rail portion 835 of
the main body case 51 fits with the guide groove 44 of the
main body housing 2, the rail portion 85 moves the shutter
member 43 to the open position of the plug-in port 36 by
engaging with the coupling piece 46 of the shutter member
43. Consequently, a reasonable structure 1s obtained 1n
which the rail portion 85 for connection of the dust collec-
tion device 50 1s used also for moving the shutter member
43. As a result, the connection and the electrical coupling
between the hammer drill 1 and the dust collection device 50
can be achieved with a simple structure with a small number
ol components.

Particularly in this case, the guide groove 44 and the rail
portion 83 are formed to extend 1n the upper-lower direction,
so that the dust collection device 50 can be easily attached
to and detached from the hammer drill 1. Since the shutter
member 43 1s rotatable between the open position and the
close position of the plug-in port 36 and rotatably urged
toward the close position by the torsion spring 42, the space
for the shutter member 43 can be saved. Furthermore, when
the main body case 31 i1s attached from below to the main
body housing 2, the engaging pawl 48 provided on lower
surface of the main body housing 2 and the hook plate 76
provided on the upper surface of the main body case 31
engage with each other in the attached state. Due to the
engagement of the engaging pawl 48 and the hook plate 76,
the main body housing 2 and the main body case 51 can be
reliably connected together via the upper and lower mating
surfaces thereof.

Since the hook plate 76 can be operated to a position for
release from the engaging pawl 48 by one release button 80
provided at the main body case 51, the dust collection device
50 can be easily detached. The front end surface 3a and the
abutting piece 87 are provided on the outer surface of the
front housing S and the upper surface of the main body case
51, respectively. The front end surface Sa and the abutting
piece 87 restricts the movement 1n the front-rear direction in
the attached state of the main body case 51 by abutting each
other, and thus the dust collection device 50 can be attached
s0 as to be free from the rattling.

In the embodiment described above, the coupling piece 1s
provided at the support pin that 1s a separate body from the
temale connector provided with the shutter member. The
coupling piece may, however, be provided in an integrated
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manner with the shutter member. The present invention 1s
not limited to the case where the female connector and the
shutter member are provided 1n an integrated manner. The
female connector and the shutter member may be configured
such that the female connector 1s fixed i1n the downward
position, and only the shutter member as a separate body 1s
movable relative to the plug-in port. The shutter member
may move linearly instead of rotationally.

Furthermore, the guide groove and the rail portion may be
formed to extend in the front-rear direction instead of in the
upper-lower direction, so that the dust collection device may
be attached from the front of the hammer drill. In this case,
the front surface of the main body housing and the rear
surface of the main body case serve as mating surfaces
provided with engaging portions.

As 1llustrated i FIGS. 14 and 15, a shielding plate 34qa
projecting rearward in the downward position 1s connected
in an integrated manner with a rear portion of the upper end
of the female connector 34. In this state, the shielding plate
34a may project rearward between the electric power tool
side air intake ports 16 located above and the stopper 41
when the dust collection device 50 1s attached. When the
shielding plate 34a described above 1s provided, the upper
side of the connecting portion between the female connector
34 and the male connector 74 1s covered by the shielding
plate 34a. As a result, foreign matter, such as water, that has
entered from the electric power tool side air intake ports 16,
16 can be prevented from entering the connecting portion.

In any aspect of the present invention, the configuration of
the hammer drill may be such that the motor 1s laterally
mounted, and/or 1s an alternating-current (AC) motor,
instead of the DC motor, using a commercial power supply
as the power source. The present invention may be applied
not only to the hammer drill, but also to other electric power
tools, such as electric drills, as long as the dust collection
device 1s attachable thereto.

It 15 explicitly stated that all features disclosed in the
description and/or the claims are mtended to be disclosed
separately and independently from each other for the pur-
pose ol original disclosure as well as for the purpose of
restricting the claimed invention independent of the com-
position of the features in the embodiments and/or the
claims. It 1s explicitly stated that all value ranges or indi-
cations ol groups of entities disclose every possible inter-
mediate value or intermediate entity for the purpose of
original disclosure as well as for the purpose of restricting
the claimed 1nvention, 1n particular as limits of value ranges.

What 1s claimed 1s:

1. A dust collection device for an electric power tool

comprising;

a main body case that (1) includes an air exhaust port, (2)
1s attachable to an electric power tool, and (3) includes
a connection port;

a dust box with a filter and an inlet port; and

a tubular sliding portion that (1) has a base end that 1s
connected to the connection port, (2) includes a suction
port at its front end, and (3) 1s slidable along a longi-
tudinal axis in a front-rear direction, wherein:

a dust collection path 1s formed in the dust collection
device to extend from the suction port through the filter
to the air exhaust port;

the connection port 1s on a right side surface or a left side
surface of the main body case;

the mlet port 1s 1n a night side surface or a leit side surface
of the dust box; and

the 1nlet port communicates with the connection port.
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2. The dust collection device for an electric power tool
according to claim 1, wherein the connection port 1s dis-
posed on an upper half side 1n a central portion 1n the
front-rear direction of the dust box.

3. The dust collection device for an electric power tool
according to claim 1, wherein the sliding portion 1s disposed
in a position offset 1 a right and left direction toward the
side surface of the main body case provided with the
connection port, and a hose serving as a base end 1is
connected to the connection port.

4. The dust collection device for an electric power tool
according to claim 3, wherein a light-emitting member
configured to emit light forward 1s provided on a front
surface of the main body case.

5. The dust collection device for an electric power tool
according to claim 4, wherein the light-emitting member 1s
disposed at a center 1n the light and left direction of the front
surface of the main body case.

6. The dust collection device for an electric power tool
according to claim 3, wherein the hose 1s connected to the
connection port from a direction intersecting with the con-
nection port.

7. The dust collection device for an electric power tool
according to claim 6, wherein the connection port opens
rearward, and the hose 1s connected to the connection port
from behind.

8. The dust collection device for an electric power tool
according to claim 7, wherein the connection port 1s pro-
vided with an L-shaped tubular elbow that opens rearward,
and the hose 1s connected to the connection port from behind
through the elbow.

9. The dust collection device for an electric power tool
according to claim 1, wherein a predetermined distance 1s set
between the inlet port and the filter 1n the dust box, and a
wall 1s provided to a side surface of the filter, which faces the
inlet port.

10. The dust collection device for an electric power tool
according to claim 1, wherein an O-ring 1s disposed between
the connection port and the inlet port.

11. The dust collection device for an electric power tool
according to claim 1, wherein an accommodating recess
configured to accommodate the dust box 1s formed on the
main body case so as to open forward, and the dust box 1s
attachable to and detachable from the accommodating recess
at the front.

12. The dust collection device for an electric power tool
according to claim 1, wherein a motor and a dust collection
fan are accommodated 1n the main body case, and the main
body case 1s provided thereimn with a partitioning portion
partitioning a tlow path of an air flow passing through an
accommodating chamber for the motor from wiring in the
main body case to mhibit contact between the air flow and
the wiring.

13. The dust collection device for an electric power tool
according to claim 12, wherein the main body case 1s formed
by assembling a pair of right and lett hali-split cases, and the
partitioning portion 1s formed by butting ribs provided in an
erect manner on respective inner surfaces of the half-split
cases to each other.

14. An electric power tool comprising the dust collection
device for an electric power tool according to claim 1
attached to the electric power tool.

15. A dust collection system comprising:

an electric power tool that 1s provided, on an outer surface

of a housing, with a guide groove for attaching the dust
collection device for an electric power tool according to
claam 1, and that 1s provided, 1n the housing, with an
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clectric power tool side terminal that 1s exposed
through a plug-in port and a shutter member that 1s
configured to close the plug-in port when the dust
collection device for an electric power tool 1s not
attached; and

the dust collection device for an electric power tool
according to claim 1 that 1s provided, on the main body
case, with a rail portion for being attached to the
housing by fitting with the gmde groove, and that 1s
provided with a dust collection side terminal configured
to be electrically coupled to the electric power tool side
terminal by being inserted from the plug-in port when
the dust collection device 1s attached to the housing,
wherein

the shutter member 1s provided with a coupling portion
configured to project into the guide groove 1n a close
position of the plug-in port, and the rail portion 1s
configured to engage with the coupling portion and to
move the shutter member to an open position of the
plug-1n port when the rail portion of the main body case
fits with the guide groove of the housing.

16. A dust collection device for an electric power tool

comprising;

a main body case that includes an air exhaust port and that
1s attachable to an electric power tool;

a dust box provided therein with a filter; and

a tubular sliding portion that has a base end to which a
connection port provided on the main body case 1is
connected, that includes a suction port at its front end,
and that 1s slidable in a front-rear direction, wherein

a dust collection path 1s formed in the dust collection
device to extend from the suction port through the filter
to the air exhaust port,
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the connection port 1s provided on a side surface of the
main body case and connected to the base end of the
sliding portion, and a side surface of the dust box 1s
provided with an inlet port communicating with the
connection port, and

the sliding portion 1s disposed 1n a position oflset 1n a right
and left direction toward the side surface of the main
body case provided with the connection port, and a
hose serving as a base end 1s connected to the connec-
tion port.

17. A dust collection device for an electric power tool

comprising:

a main body case that includes an air exhaust port and that
1s attachable to an electric power tool;

a dust box provided therein with a filter; and

a tubular sliding portion that has a base end to which a
connection port provided on the main body case 1is
connected, that includes a suction port at its front end,
and that 1s slidable 1n a front-rear direction, wherein

a dust collection path 1s formed in the dust collection
device to extend from the suction port through the filter
to the air exhaust port,

the connection port 1s provided on a side surface of the
main body case and connected to the base end of the
sliding portion, and a side surface of the dust box 1s
provided with an inlet port communicating with the
connection port, and

a predetermined distance 1s set between the inlet port and
the filter 1n the dust box, and a wall 1s provided to a side
surface of the filter, which faces the inlet port.
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